The development of major economic sectors can provide the bedrock on which long-16 lasting national economic prosperity is formed. Iceland's tourism sector is an example of a rapidly 17 expanded industry in recent years, to the extent that it has become the largest sectoral contributor 18 to the nation's economy. The growth of the sector has led to a number of sustainability impacts, thus 19 presenting opportunities and challenges in terms of meeting the seventeen Sustainable 20 Development Goals (SDGs) of the United Nations. Using the case study of Iceland, this paper aims 21 to advance conceptual understanding of the synergies and trade-offs between a nation's tourism 22 sector and performance across the 169 targets of the SDGs. Empirical results were derived from four 23 theme-based focus groups, comprised of expert participants, who were tasked with completing 24 scoresheets concerning their perception of the extent of synergies and trade-offs for each target. The 25 majority (126 in number) of the mean scoresheet outcomes for the SDG targets revealed neither 26 synergies nor trade-offs. However, 32 synergies and 11 trade-offs were identified. Many of the target 27 synergies related to new economic opportunities, such as jobs, employment and training for young 28 people. Target trade-offs tended to be environmental and social. In particular, concern was voiced 29 about the greenhouse gas emissions of the Icelandic tourism sector, which derives from 30 international aviation, cruise ships and rental car usage. The outcomes of this study are of particular 31 relevance to tourism companies, policy-makers and governance institutes, all of whom are 32 increasingly endeavouring to link their activities with the fulfilment of the SDGs, maximising 33 synergies, mitigating the extent of any potential trade-offs, and potentially transforming trade-offs 34 into synergies. Furthermore, the results are likely of interest to academics focused on researching 35 the broad sustainability impacts of economic sectors and their contribution to meeting the visionary 36 goals of the SDGs.
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groups, along with empirical evidence from relevant reports and academic publications. Key 195 synergies and trade-offs reported by [27] relate to Iceland's macro-economy and environment.
196
Although tourism has contributed to employment and a growing share of Gross Domestic Product, 197 and now constitutes the largest economic sector in Iceland's economy, it has imposed upward 198 pressure on the Icelandic krona, ensuring it is expensive to live in and visit the nation [28] . Equally, 199 since much of Iceland's tourism is nature-based and the tourists are motivated by a desire to 200 experience the nation's unique landscape features and fragile wilderness areas [26] , this creates 201 complexities for governance institutions [27] . There are challenges associated with infrastructure 202 development, maintaining carrying capacity and crowd management at popular tourist sites, 203 including the world-renowned locations on the Golden Circle route [27] . 
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In the first step, the SDGs were categorized into four different thematic categories adapted from 227 Table 2 sets out this study's categorization. 
229
232
The categorization thus diverged from the Stockholm Resilience Centre in the following ways:
233 234  SDG7 on affordable and clean energy was grouped within the economic rather than the social 235 theme because of its emphasis on the affordability of energy.
236
 SDG16 and SDG17 were placed in the institutional theme in order to facilitate discussion on 237 the crosscutting issues of institutional capacity and coordination, data collection and 238 implementation in the context of tourism and the SDGs.
240
Participants
241
Once the categories were formed, an initial pool of experts was identified by the researchers 242 through stakeholder analysis. Close attention was paid to the stakeholder map recently produced in 243 the 'Nordic Tourism Policy Analysis' report [33] , which highlighted all major tourism sector 244 stakeholders in Iceland. Expert opinion then guided the researchers towards approaching the most 245 suitable participants for the theme-based focus groups. The specific participant selection criteria 246 adhered to the approach advocated by [31] and were as follows: 247 a) Purposive sampling: Participants was chosen based on their expected knowledge in 248 terms of the content of each SDG goal, their related targets and the tourism sector.
249
Participants were contacted by email and informed about the study and its aims. They
250
were also asked to propose an expert to take their place if they were unable or unwilling 251 to participate in the focus groups. This was done to ensure that participants were key 252 informants in their respective fields and to utilize the snowball method. 
259
There were 20 participants in total. Of these, there were 8 males (40%) and 12 females (60%). The 260 number of attendees in each thematic focus group were as follows: environmental (6), economic (4), 290 a mean score of between -1.00 and -3.00. A yellow traffic was associated with a mean score of between 291 -1.00 and +1.00, meaning that there was neither a synergy nor a trade-off. A green traffic light equated 292 to a synergy and was linked to a mean score of between +1.00 and +3.00. Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 July 2019 doi:10.20944/preprints201907.0014.v1 11 of 27 production) and SDG17 (partnerships for the goals). Out of the 32 target synergies, 5 had mean 311 outcomes of more than 2.00, equating to moderate to strong synergies. These belonged to SDGs 8 (2 312 targets), 9, 11, 12 and 17. The highest mean outcome across all targets was 2.50, identified in 313 connection with SDG8, Target 6 on youth employment.
314
Trade-offs were identified within 7 of the 17 goals (41.2%). However, only SDGs 7 (affordable 315 and clean energy), 14 (life below water) and 15 (life on land) had more than 1 trade-off, and no SDG 316 had more than the 3 linked to SDG14. For three of the SDGs with trade-offs -14, 15 and 16 (peace, 317 justice and strong institutions) -there were no counterbalancing synergies. Out of the 11 trade-offs, 318 3 had mean target outcomes of less than -2.00, equating to moderate to strong trade-offs. These were 319 linked to SDGs 5 (gender equality), 14 and 15. The lowest mean outcome and thus the largest trade-320 offs across all targets was -2.40, associated with SDG5, Target 2 (violence against women and human 321 trafficking 
334
During the period 2008-2018, the number of people employed in the tourism sector and related 335 activities grew by 98.5% [37] . Since 2015, there has also been a 40% increase in the number of firms in 336 the Icelandic tourism industry [38] . The contribution of tourism to job creation and economic growth 337 in Iceland appeared to be an underlying factor in the synergies found in relation to targets 1, 3 5, 6 338 and 9 of SDG8, with target 9 directly focused on the topic of sustainable tourism and job creation.
339
Although much of the job creation in Iceland's tourism sector has related to traditional service-sector 340 roles, the construction sector has also expanded to try to keep pace with the increased supply of 341 visitors, particularly through the building of hotels and visitor infrastructure [38] .
342
Focus group attendees commented on the contribution that the Startup Tourism initiative has 343 made in stimulating innovation and entrepreneurship across the sector in Iceland, as well as leading 344 to job creation among young persons and economic growth. These were discussed as being central 345 to synergies in SDG8 but also SDG9, which focuses more directly on the subject. The strongest 346 synergy (mean of 2.00) was found in relation to Target 1 of SDG9, addressing the creation of resilient 347 and sustainable infrastructure. Targets 3 (access to credit for developing infrastructure) and 4 348 (upgrading of infrastructure using clean technologies) of SDG9 were also found to be synergistic. 
396
Across the six SDGS with a social focus, a total of eight synergies were identified, and half of 397 these linked to SDG4. synergies were found linked to SDGs 1 and 3.
398
In association with SDG4, synergies were found in relation to Targets 3, 4 and 7. In the case of 399 Target 3, focus group participants expressed an opinion that the Icelandic tourism industry has 400 developed courses and training for people working in the sector. Participants also contended that the 401 Icelandic tourism sector is making a strong, albeit slightly indirect, contribution to education for 402 sustainable development (Target 7) because the national discourse has been focused on these issues.
403
Although this discourse has not been centered specifically on the term "sustainability", there has 
438
has since prompted the tax authorities to clamp down on potential tax evasion practices, albeit they 439 recognized that the practice has not been ameliorated completely.
440
The strongest target synergy concerned number 14, which had a mean score of 2.00. There was 441 recognition among the focus group participants that the Icelandic tourism sector was playing a strong 
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Therefore, public-private partnerships have been increasingly adopted to ensure that the supply of 457 infrastructure meets demand. 
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Almost half of all the trade-offs across the SDGs were associated with environmentally themed 503 goals. Three trade-offs were determined in connection with SDG14, two in SDG15 and one in SDG6.
504
Zero trade-offs were identified by the focus group participants in SDG13.
505
The three trade-offs associated with SDG14 were numbers 1, 2 and 3. All of the concerns voiced 
512
In relation to targets 1 and 2 of SDG14, concerns were also raised about the impacts of cruise about 145,000 in 2018 [54] , an approximate increase of 420%. In relation to target 3 of SDG14, the 519 group opined that the greatest threat to ocean ecosystems is acidification and that this is directly 520 related to the amount of greenhouse gases released. Thus, if tourism in Iceland increases, it will 521 adversely impact the ocean ecosystem, even if indirectly.
522
A trade-off was also identified in relation to Target 3 of SDG6. The focus group participants were 523 concerned about the impacts of the Icelandic tourism sector on water quality, particular in small, 524 remote communities. The example of Lake Mývatn was mentioned. Increases in tourism have placed 525 upwards pressure on current facilities creating the need for upgrades, and focus group participants 526 opined that many very small municipalities are struggling to secure sufficient funds for these.
527
The trade-off in Target 2 of SDG15 related to concerns about afforestation practices in Iceland.
528
Whether the issues raised related to tourism is debatable. Participants observed that the trees planted 529 in Iceland are often not native species. The go-to plants for afforestation are often coniferous rather 530 than birch due to their rapid growth. However, when planted in the wrong sites they can reduce 531 biodiversity and could thus be deemed to be unsustainable.
532
The joint-largest trade off (mean of -2.40) among the environmental goals related to Target 8 of 533 SDG15. This was connected to the potential for tourists to introduce invasive species to Iceland. Focus 534 group participants discussed the potential for freshwater ecosystems to be impacted by alien species 
550
Target 1 of SDG11 concerns access to safe and affordable housing. Focus group participants 551 raised the issue of immigrant workers in the tourism industry being forced to live in unsuitable 552 accommodation, such as converted garages or industrial buildings. There was also discussion 553 concerning the affordability of housing in Iceland due to a supply shortage spawned by the hosting 554 of tourists within the Airbnb market. Although Airbnb has helped to meet the demand for tourist 555 accommodation, it has also led to fewer available apartments for local residents and increased prices 556 in the housing and rental markets. The Central Bank of Iceland estimates that the number of Icelandic tourism industry is unlikely to make either a positive or negative contribution to meeting 673 the targets related to energy intensity or hazardous waste.
674
Iceland was assessed as being furthest away from meeting the SDGs on energy, sustainable 675 production and biodiversity (SDGs 7, 12 and 15, respectively) [63] . There are parallels with the results
676
of the focus groups from this study. Their assessment revealed two trade-offs linked to SDG7 and 677 two trade-offs for SDG15. Trade-offs linked to SDG7 concerned potential conflicts between increased 678 renewable energy generation and the need to preserve nature for the benefit of tourists. This 679 argument is part of an ongoing debate in Iceland about whether to establish a national park in the 680 central highlands of Iceland, which would preserve the landscapes for Icelanders and tourists [64] .
681
Although forest-based tourism is very limited in Iceland, focus group participants also recognized 682 the tendency to plant non-native tree species as part of Iceland's programme of afforestation, a 683 strategy mainly aimed at sequestering greenhouse gas emissions in pursuit of Iceland's climate 684 change objectives. This approach was deemed to be contrary to the biodiversity objectives of SDG15.
686
5.6 Broader applicability of methods to other contexts 687
The methodological approach adopted in this paper has relevance and applicability to other 688 studies seeking to acquire a conceptual understanding of the links between a specific sector of an 689 economy and its contribution to SDG outcomes. The study outcomes may also be of particular interest 690 to other nations who rely heavily on nature-based tourism, such as New Zealand, Australia and Costa
691
Rica. Equally, the outcomes pertaining to developing nations with significant tourism sectors may be 692 very different. Nature-based tourism has long been advanced as a means of generating economic 693 growth, particularly in least economically developed African states [65] . If a similar study to this one 694 were to be adopted in a developing nation, the results might be quite different. This study found no 695 synergies or trade-offs relating to 126 of the 169 targets (74.6%) across the seventeen SDGs. Very often 696 this was because of the manner in which the targets were worded, which rendered objectives specific 697 to developing nations or small island states. Due to the lack of flexibility to encompass separate 698 objectives for developed nations, such as Iceland, many of the targets were deemed by the focus 699 group participants to be irrelevant, especially in the social and institutional sessions. Many more of 700 these targets would very likely be relevant and synergistic with tourism and the sector's contribution 701 to wealth creation in developing nations, for instance those relating to poverty eradication, access to 702 basic services, and ensuring the full and active participation of women in employment. 
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"WOW Air becomes", 2016; "Icelandic tour operator", 2018) and there has been some consolidation 726 of tourism firms [66] .
727
Aside from the effects at the level of industry/firms and the economy, currency fluctuations have 728 also had an impact on the cost of living and discretionary spending of the Icelandic population [67] .
729
The effects of inflation in particular on local prices and loans can be particularly burdensome for low 730 income households. boom is not providing enough jobs for highly educated people, leading to a potential "brain drain" 794 from Iceland [85] . The increase in the number of foreign workers in Iceland has also led to concerns 795 about the labour rights of foreign workers, especially in relation to internships and "room and board" 796 employment contracts instead of paid wages [57, 86] . The possibility that the number of unregistered 797 workers may be growing has also been a cause for concern in recent years [28, 57] .
798
The recent increase in tourism has created pressure on public services such as, health, policing, Insights gleaned from focus groups rely heavily on the availability and willingness of experts to 822 contribute to the panels. Although the researchers made an exhaustive effort to identify and source 823 experts that were best suited to contribute to the deliberations, a small number were unavailable -824 for example, a representative from the police for the institutionally themed session -and some 825 cancelled their participation on the day. This may have had an impact on the results in ways which 826 are difficult to quantify. Equally, the irrelevance of many of the SDG targets to a developed nation 827 Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 July 2019 doi:10.20944/preprints201907.0014.v1
21 of 27 such as Iceland, or a persistent failure to identify links between the Icelandic tourism sector and the 828 SDG targets, may have led to some experts becoming frustrated with the evaluative process.
829
The scoresheet system was a useful means of establishing the conceptual links between the 830 Icelandic tourism sector and the SDGs, but the extent of the identified synergies and trade-offs should 831 be considered with some degree of caution. Furthermore, the arbitrary decision on the part of the 832 researchers to classify all mean target outcomes in the range of -1 to +1 as neither synergies nor trade-833 offs, may mean that some minor synergies and trade-offs were overlooked. This study does not 834 provide a substitute for quantitative evaluations of impacts, but, especially in the case of trade-offs,
835
rather implies areas needing further evaluation, monitoring and consideration by the Icelandic
836
Tourism Task Force, which is focused closely on the local sustainability impacts of Icelandic tourism.
837
Additionally, the extent of trade-offs and synergies identified in this study may in part be reflective 838 of emotional responses to the issues involved, for instance, the extent of social impacts relating to 839 human trafficking. That is not to say that this impact is minor in actuality, but rather that its extent 840 needs further evaluation. 841 842 843
Conclusion
844
The complex interactions between the SDGs and their respective targets have demanded further 845 analysis of the links between key economic sectors and performance outcomes across all of the SDGs
